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A 0.9-V 12-bit 100-MS/s 14.6-fJ/Conversion-Step SAR ADC in 40-nm CMOS






ABSTRACT
This paper presents a low-power 12-bit 100-MS/s asynchronous successive approximation register analog-to-digital converter (SAR ADC). Several techniques are developed to enhance the ADC performance. The nonbinary capacitor array with small digital-to-analog converter (DAC) capacitors (total 394 fF) allows for reducing DAC settling time and power consumption while maintaining extremely high hardware utilization. The proposed nonlinear capacitance correction method solves the nonlinear capacitance problems of the comparator when the small unit capacitor is used. The latch output glitch removal method ensures the speed and accuracy of the comparator at the low supply voltage. Furthermore, the proposed high-speed SAR logic and timing sequence improved SAR logic’s operating speed by 75% compared with traditional SAR logic. The prototype was fabricated using a 40-nm CMOS technology. At a 0.9-V supply and 100-MS/s sampling rate, the ADC achieves a signal-to-noise distortion ratio of 67.3 dB and consumes 2.6 mW, resulting in a figure of merit of 14.6 fJ/conversion-step. The ADC core occupies an active area of only 50 × 280 µm2.



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The power and area efficiency mainly benefit from the advanced process, low power supply, parallel split capacitor array and single-side-fixed technique.
· For every type of SAR ADCs, linearity of sampling switch is the bottleneck for system linearity, the parasitic diodes of source/drain to substrate exist in the sampling switch.
· Moreover, a single-side-fixed technique is utilized to reduce the number of capacitors. 
· The conventional MCS switching procedure has the unswitched dummy capacitor in the last conversion step, while the proposed one takes full advantage of the capacitor.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is not a serious potential problem in synchronous logic, but the timing logic may collapse in asynchronous SAR ADC.
· The small unit capacitor provides the advantages as described earlier, it leads to the charge injection and leakage problems of the top plate. 
· This may have a direct impact on the comparison result and the subsequent conversions.
· In this paper, a power- and area-efficient SAR ADC with high linearity in a 28 nm CMOS process is presented, which requires no calibration. 
2.2. PROPOSED SYSTEM 
· To demonstrate the proposed technique, a design of 12- bit 100-MS/s SAR ADC is fabricated in 40-nm CMOS technology, consuming 2 mW from 1 V power supply with a SNDR >65 dB and SFDR >83 dB. 
· The proposed ADC core occupies an active area of 0.02 mm2 , and the corresponding FoM is 13.8 fJ/conversion-step with Nyquist frequency.
· A small Cc is used to bias the PW instead of additional switches in, low on-impedance is achieved with small parasitic capacitance in the proposed structure.
· To demonstrate the proposed linearity-enhanced switch technique, we design the four sampling switches with the same size in 40 nm CMOS technology.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· There are many techniques that have been reported for implementing high-performance SAR ADCs.
· However, with small DAC capacitors, a variety of factors will limit the ADC performance, such as capacitor mismatches, the top plate parasitic capacitors, the comparator input nonlinear parasitic capacitors, and the leakage and clock feedthrough of the top plate switches.
· The performance of the ADC is mainly limited by this deterministic capacitor mismatch.
· High-speed and high-resolution analog-to-digital converter (ADC) can be widely used in smart antenna systems, mobile communications, and other fields and at the same time, high energy efficiency is still required in these ADCs. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 12 bit 100 MS/s SARassisted digital-slope ADC
	C.-C. Liu, M.-C. Huang, and Y.-H. Tu, 
	The proposed hybrid ADC combines a low-noise fine digital-slope ADC with a low-power coarse SAR ADC. 

	A 1 mW 71.5 dB SNDR 50 MS/S 13 b fully differential ring-amplifier-based SAR-assisted pipeline ADC
	L. Yong and M. P. Flynn, 
	This paper presents a 13 bit 50 MS/s fully differential ring amplifier based SAR-assisted pipeline ADC, implemented in 65 nm CMOS.

	A 10-bit 100-MS/s reference-free SAR ADC in 90 nm CMOS
	Y. Zhu et al., 
	A variable self-timed loop optimizes the reset time of the preamplifier to improve the conversion speed.

	A 12 bit 160 MS/s two-step SAR ADC with background bit-weight calibration using a time-domain proximity detector
	Y. Zhou, B. Xu, and C. Yun, 
	A 12 bit 160 MS/s two-step pipelined SAR ADC was fabricated in a 40 nm CMOS low-leakage digital process.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 


2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard



2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005


CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    In this paper, a 0.9-V 12-bit 100-MS/s SAR ADC has been presented. The small unit capacitor of DAC allows for extremely high hardware utilization and yielding a wideband input network while reducing DAC settling time and power consumption. In the comparator, the proposed nonlinear capacitor correction method and the latch output glitch removal method are used, which help to improve the accuracy and speed of comparator at a low-power supply. In addition, the proposed high-speed SAR logic improved the SAR ADC’s operating speed by 75% compared with the traditional SAR logic. The prototype achieves a power consumption of less than 2.6 mW. It has a FOM of 14.6 fJ/conversion-step and occupies an active area of only 0.014 mm2. 
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